II.
Materials And Methods
Study area -Warora tehsil, Chandrapur district, Maharashtra, India
The present study was carried out during May 2010 to December 2011 in three villages which were randomly selected from Warora tehsil of Chandrapur district which is one of the endemic district of Maharashtra. The area selected for present study lies in western part of Chandrapur district and located at 20 14'N 79 00'E/ 120.28' N 79.00' E. The climate of the area is extreme type. The summer is very hot and winter is very cool and pleasant. The average annual rainfall is about 1420 mm.
Collection and analysis of water samples
All the presently available ground water samples were collected and the mean fluoride concentration was estimated by the ion analyser method, varied from 0.73 to 2.80 mg/L compared to the recommended maximum permissible limit of 1.5 mg/L. 6 Major sources of water for drinking and irrigation were deep wells and hand pumps in the study area.
Selection of sample
A pilot survey of the three villages was undertaken to know the severity of the disease finally one village was purposively selected for further study due to high fluoride concentration in drinking water and presence of patients with clinically defined skeletal fluorosis.All the members in the households were surveyed making a total of 915 subjects of all ages. Skeletal fluorosis was diagnosed by three diagnostic tests. 7 A questionnaire was designed to collect information regarding names, sex, age, occupation, nutritional status (good, fair, and poor), dietary habits, living habits and clinical symptoms of skeletal fluorosis and all individuals who had lived in the village were included in the study. Before start the study the ethical permission was taken from the department of ethical committee.To record the clinical symptoms of fluorosis a checklist was developed with the help of available literature and in consultation with nutritionist.The symptoms were recorded by personally interviewing each individual of the family.The symptoms were further tabulated and percentages calculated.
Food samples of the study area were collected, homogenised, dried, powdered and analysed for protein, calcium, vitamin C and fluoride. 
III. Results
In the three villages of the study area the range of fluoride concentration of the presently available ground water sources (Table1) and total number of study subjects (Table 2) . From the data in Table 3 and 4, it is clearly seen that fluoride content of the foodstuffs was higher and in addition to fluoride other major constituents of foodstuffs, protein, calcium, and vitamin C was lower. As seen in Table 5 a high prevalence of skeletal fluorosis was observed from habitual users of black tea and tobacco whereas a relatively very low prevalence of fluorosis was observed among non-users. Clinical symptoms of skeletal fluorosis patients from study area were as shown in Table 6 .The prevalence of skeletal fluorosis increased with age (Table 7) . Similarly, a high prevalence of skeletal fluorosis (Table 8) was also observed among males than the females. The statistical association between the prevalence of skeletal fluorosis and age (P<0.001) and sex (P<0.001) by Chi-square test were found to be statistically significant.
IV. Discussion
Over 90% of the people affected with severe fluorosis belongs to the low socio-economic status and they had generalized nutritional deficiencies. 9 In the rural areas of the present study,villagers are mostly illiterate and socio-economically backward and poor in the society, majority of the adults involved in agriculture were either farmers or manual labourers and generally drink more water, thereby maximizing their fluoride intake. The present results revealed that the fluoride concentration in the drinking water of the study area was found in the range of 0.73 to 2.83 mg/L. The mean fluoride concentration in drinking water sources ranged from 0.66 to 5 mg/L, 1.0 to 6.1 mg/L and 1.3 to 2.7 mg/L in some villages of Chandrapur district, Maharashtra, 10 rural tribal areas of Rajasthan, India 11 and Agastheeswaram Union of Kanyakumari district 12 as noted earlier. Due to poor socio-economic condition people used locally grown food grains like wheat, sorghum in the form of roti and sorghum gruel with either chilly chutney or locally grown vegetables like brinjal and tomato. Sorghum containing higher amount of molybdenum favours the absorption and retention in the later stages. 13 It was observed that fluoride content of food stuffs obtained in the present study was generally higher than fluoride non-endemic areas. 14 The earlier studies reported high fluoride content in food grains in Dharwad district of Karnataka 15 ,as the foods grown in endemic fluorosis areas tend to absorb higher fluoride from the soil and water. 16 In the present study it was observed that the other major constituents protein, calcium, and vitamin C along with fluoride content of the food stuffs were lower as compared to nutrition chart. The adequacy of protein and calcium in diet 15 and villagers with "poor"nutritional status showed the highest incidence of dental and skeletal fluorosis. 11 Susceptibility of Indians to fluorosis was claimed to be due to poor nutritional status. 17 The dietary deficiencies of energy, calcium, 18 calcium and vitamin C 17 were claimed to be the reasons for early on set of fluorosis. In farmers and labourers, the nutritional value of their food is generally very poor and therefore deficiency of vitamins and other dietary components is possible which can decrease or increase fluoride absorption/intoxication. 19 The substance like black tea and tobacco contain elevated level of fluoride that are additional sources of fluoride which would enhance the body burden fluoride in already affected people. [20] [21] [22] [23] The common beverage consumed in the study area was black tea, and some had also involved in chewing of tobacco. The prevalence of skeletal fluorosis was observed in 19.85% in habitual tobacco users, and 11.91% in black tea users. The earlier investigator reported the same in the daily wagers and farmers 12 , skeletal fluorosis (52.30%) 24 and skeletal and dental fluorosis (40%) 22 of the tobacco chewers. In the present clinical examination it was observed that the most common symptoms joint pain (35.75%), back pain (29.01%) and other symptoms like tingling and numbing of extremities, shoulder pain, neck pain and stiffness are the symptoms of skeletal fluorosis. Earlier investigators found that back pain (68%), joint pain (22%) 25 , pain or stiffness in the backbone and hip (16.2%) and pain or stiffness in joints and backbone (15.5%) 24 and back pain (73%) and neck pain (34%). 26 The common symptoms are pain in the neck and back associated with rigidity, joint pains and paraesthesia of the limb. 27 In the present finding the overall prevalence of skeletal fluorosis cases was found to be (21.09%), whereas the results are in agreement with 21% 25 and 24.9%. 24 As well as the skeletal fluorosis prevalence increased with age, similar result is also found by other investigators. 24 Skeletal fluorosis was more common in males. 24, 27 In the present study the skeletal fluorosis was more prevalent among males (24.14%) than females (17.89%) while this is the first report in association to skeletal fluorosis, and nutritional status and particularly, in Warora tehsil of Chandrapur district of Maharashtra. 
